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Parameterising the framework for hospital admissions averted

Previous work led by author Brown undertook detailed analysis of all child hospital
admissions with COVID-19 in England, conducted as part of the British Heart Foundation
Data Science Centre’s COVID-IMPACT consortium [1].

This analysis provided high quality data on the number of overall hospital admis-
sions where SARS-CoV-2 was a contributing factor in children aged five to 11 associated
with their first confirmed infection from July 2020 up to the end of February 2022, sepa-
rated out by whether a child had evidence of an underlying health condition (UHC). For
this estimate, a UHC was an underlying health condition recognised as placing the child
at potentially having higher risk of severe disease in the UK Green Book [2]. The analysis
also provided estimates of the number of children with and without an UHC in the overall
population. For details of the methods in that study please see Wilde et al. (under review)
[3].

The UK Office for National Statistics Schools Infection Survey reported that 82% of
primary school pupils in England tested positive for SARS-CoV-2 antibodies by March
2022, and an incidence of 98% from mid December 2021 to mid June 2022 among 2 to 11
year olds, denoting high levels of exposure to SARS-CoV-2 as vaccination roll out did not
begin until April 2022 [4,5].

Estimates for the range of protection provided against hospitalisation provided by
previous infection alone and previous infection plus vaccination are taken from Lin et al.
and Bobrovitz et al. [6,7] and assumed the same for children with and without UHC.

For estimating the bounds on a linear waning rate for protection against hospitalisa-
tion on reinfection, we used a minimum and maximum waning rate of 0.6 and 1.7 per-
centage points each month informed by the fits shown in Figure A1 below.

Effectiveness of previous infection against hospitalisation if reinfected with Covid over time, upper and lower bounds for linear waning
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Figure S1. - fits of maximum and minimum linear waning to protection of previous infection against
hospitalisation on new infection.
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Parameterising the framework for Long Covid cases averted

For this analysis, we consider children as a whole group since reliable estimates for
parameterising by underlying health condition do not exist to our knowledge.

There exist a wide range estimates of the incidence of Long Covid in children from
1.8% to 14% [8-10], using different cohorts, different definitions of Long Covid and differ-
ent analysis methods. Three recent studies, all with some sort of control group (albeit with
remaining significant limitations), put the percentage of children experiencing symptoms
longer than two to three months (different studies use different definitions) following a
SARS-CoV-2 infection at between 1.6% and 5% [11-13]. Recent guidance (September 2022)
from the American Academy of Pediatrics gives a range of 2-5% of children experiencing
ongoing symptoms after 3 months [14]. We use a central estimate of 3.5%, giving an Na of
200,000 children in England (out of 5.7 million) who would have experienced Long Covid
if all had been infected for the first time.

Vaccination and previous infection can reduce new incidence of Long Covid in two
ways: firstly by preventing reinfection in the first place and secondly by reducing the
chance of developing Long Covid once infected [15]. If z is the effectiveness in preventing
infection and v the effectiveness of preventing Long Covid once infected, then the overall
effectiveness, w, in preventing Long Covid is given by: w=1-(1-z)(1-v), where z and v can
vary for protection from infection or hybrid immunity.

Estimates for the range of protection provided against reinfection provided by pre-
vious infection along and previous infection and vaccination are taken from Bobrovitz et
al. [7] and assumed the same for children with and without the specified underlying
health conditions.
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